Identification of functionally relevant residues of the rat ileal apical sodium-dependent bile acid cotransporter.
The mechanisms underlying the transport of bile acids by apical sodium-dependent bile acid transporter (Asbt) are not well defined. To further identify the functionally relevant residues, thirteen conserved negatively (Asp and Glu) and positively (Lys and Arg) charged residues plus Cys-270 of rat Asbt were replaced with Ala or Gln by site-directed mutagenesis. Seven of the fourteen residues of rat Asbt were identified as functionally important by taurocholate transport studies, substrate inhibition assays, confocal microscopy, and electrophysiological methods. The results showed that Asp-122, Lys-191, Lys-225, Lys-256, Glu-261, and Lys-312,Lys-313 residues of rat Asbt are critical for transport function and may determine substrate specificity. Arg-64 may be located at a different binding site to assist in interaction with non-bile acid organic anions. For bile acid transport by Asbt, Na(+) ion movement is a voltage-dependent process that tightly companied with taurocholate movement. Asp-122 and Glu-261 play a critical role in the interaction of a Na(+) ion and ligand with Asbt. Cys-270 is not essential for the transport process. These studies provide new details about the amino acid residues of Asbt involved in binding and transport of bile acids and Na(+).